The magnitude of the phenomenon is disproportionate in semi-arid or in temperate climates. Thus Algeria is one of the most affected countries by this phenomenon and its consequences. To enable a rapid response to the request of engineers and managers to quantify sediment transport at the outlet of a watershed, a simple, easy tool to implement was developed. The principle adopted is based on hydrometric data sets from gauging stations with seasonal and annual time steps to define a suitable method for estimating sediment production. The sediment study was conducted by analysing the daily flows. Pierre du Chat station at the outlet of the Tafna basin served as an application. The obtained results are entirely satisfactory because the correlation coefficients of model Q s = f(Q) range between 72 and 95%. This method, once refined can be generalized to all watersheds in northern Algeria.
INTRODUCTION
Algeria is a semi-arid country and even arid (200-400 mm of rain per year) and renewable water resources are low, irregular and located mostly in the coastal strip [DEMMAK 1982] . With a specific erosion rates between 2000 and 4000 Mgꞏkm -2 ꞏyr -1 , water infrastructure of Algeria is cut with a capacity of 45•10 6 m 3 [REMINI 1997; 2004; REMINI et al. 2009 ] due to silting. Unfortunately, problems of erosion and sediment transport can reach a magnitude likely completely sterilizing the development efforts of the rivers of water management authorities.
Since Algeria is a country more affected by the phenomenon of erosion and sediment transport in rivers, several researchers have studied it in previous years [ACHITE, MEDDI 2004; 2005; ACHITE, OUILLON 2007; ARABI 1991; BALLA et al. 2016; BERGHOUT, MEDDI 2016; BOUCHELKIA et al. 2013; 2014; BOU-CHELKIA, REMINI 2003; BOUZERIA et al. 2017; DEM-MAK 1982; ELAHCENE et al. 2013; ELAHCENE, REMINI 2009; GHENIM et al. 2008; GLIZ et al. 2015; SELMI, KCHANCHOUL 2016; TACHI et al. 2016; TERFOUS et al. 2001] , the phenomenon remains poorly understood and weakly mastered.
A description sediment yield of some studies undertaken in some Algerian watersheds is given in Table 1.
Quantification of suspended sediment transport at the outlet of a watershed is assessed so important that a simple and easy tool was developed in this study. The principle adopted is based on analysis of hydrometric data set gathered from gauging stations with a particular analysis of solid contributions at the monthly scale. This allowed to define an appropriate method to estimate the sediment yield. This study is aiming evaluating the suspended sediment transport in the Tafna basin and study the variation of monthly production sediments.
GENERAL APPROACH
The method of this study was inspired by the published work of UNESCO [1986] it presents the interest of an estimation of the solid contributions not only from the liquid discharges but also from the frequencies of each discharges, because a weak but frequent flow can bring more sediment than a higher flow less frequent [UNESCO 1986 ]. In addition, the majority of researchers have clearly confirmed in their studies the influence of seasons on sediment yield in the Algerian basins, hence the interest of refining the estimation to the monthly scale.
It is expected according to the following plan: 1) collection of data contributing to the phenomenon (liquid discharge, concentrations): a) one file of mean daily liquid discharges (rather long series without gaps); b) one file of pairs values (liquid flow rate, concentration) as long as possible; 2) construction data files for each month; 3) statistical treatment of data; 4) determining appropriate monthly models Q s = f(Q) between liquid and solid flow rates; 5) study of liquid flow regimes of rivers by frequency analysis (cumulative frequency curves) for each month; 6) estimate of the monthly suspended sediment load by the combination of model Q s = f(Q) and the cumulative frequency curve of the liquid discharges; 7) estimate of inter-annual solid contribution mean by summing monthly loads [BOUCHELKIA 2009; BOU-CHELKIA et al. 2013; 2014] .
EVALUATION OF SUSPEND SEDIMENT LOAD
Once the models linking liquid flows to suspended solid flows were defined and the cumulative frequency curves of mean daily liquid discharges were erected for every month, the estimate of the mass of suspended sediment is done according to the following steps: 1) division of cumulative frequency curve of liquid flows into several frequencies intervals [f i , f i+1 ]; 2) determination of liquid flow rates Q l achieved or exceeded corresponding to the median of each frequency interval; 3) for each liquid flow Q I we calculate the sediment discharge Q si using the statistical model Q s = f(Q); 4) evaluation of inter-annual average sediment discharge by: -CHELKIA 2009; BOUCHELKIA et al. 2013; 2014] . Two types of files were used: -one file of mean daily liquid discharges as long as possible, complete and without gaps for the determination of tables cumulative frequency (frequency analysis of mean daily liquid discharges); -one file of pairs values (Q, Q s ), Q is mean daily liquid discharge.
PRESENTATION OF TAFNA BASIN AND USED DATA
The catchment of the Tafna is located in the extreme North-West of Algeria. The area of 6900 km 2 is crossed by one of the largest wadi in the western countries: Wadi Tafna, flows from West to East, from Morocco to the Mediterranean Sea (near Beni Saf ), the length of the main channel is 170 km [ZETTAM et al. 2017] (Fig. 1) . This region is dominated by the massive Jurassic mounts of Tlemcen, composed of very resistant dolomitic limestone. Culminating at 1843 m a.s.l. at Jebel Tenouchfi, the basin is bounded by the principal The collection of data consists in a systematic analysis of parameters: depth of water and concentration of solid particles collected at the Pierre du Chat station situated on the Tafna River at the outlet of the basin, these data are from the Agence Nationale des Ressources Hydrauliques (ANRH -ang. National Agency of Hydraulic Resources).
Data are representative as they extend over a period of 16 years (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) for the discharge "this data series is complete and without gaps" and over a period of 15 years (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) for the pair liquid discharge, solids discharge (Q, Q s ).
The ANRH data were divided into two files: a file of the average daily liquid discharge without flaw and a second file for fluid flow means instantaneous and instantaneous solid concentrations observed by the ANRH services over the period mentioned above, where we have produced the file of the pair liquid discharge/solid discharge expressed as average daily discharge.
EVALUATION OF SUSPENDED SEDIMENT CONTRIBUTIONS
For Pierre du Chat station; considering the sensual influence on the phenomenon of sediment transport, applications in monthly scale have been conducted. So we established relationships between liquid discharge and sediment discharge and estimate the resulting suspension sediment loads for each month.
Over 5840 data of mean daily liquid discharge and 1320 pairs (Q, Q s ) were selected on the period 1997-2011 in this study. It should be noted that the series of average daily water discharge is a continuous series without gaps, but the couples series (Q, Q s ) should be as long as possible but not necessarily continuous. Figure 3 shows the monthly relationship between solid discharges and liquid flow rates. It is interesting to see that the point cloud takes the form of a power relationship: Q = KꞏQ A with K and A are coefficients. This power model has been already proposed in 1895 by Kennedy [LEFORT 1992] . Table 2 summarizes the different relationships and correlation coefficients.
Frequencial study of liquids discharge
Using the distribution of statistical observations in classes, we were able to trace the flow duration curves (cumulative frequency of mean daily liquid discharge) [CHOW 1988; MUSY 1998 ] for each month of the year, so then each file of mean daily liquid 
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discharge is classified and we determine the experimental frequencies of their discharges. For the periods considered the curves obtained are illustrated in Figure 
Suspended sediment load
Month by month, the model Q = KꞏQ A combined with the corresponding cumulative frequency curve, has allows us to estimate average suspended sediment discharge in the considered month and that allowed us to determine the resulting monthly contributions and afterwards the inter-annual average intake is deducted by summation of the monthly intakes ( ∑ . The obtained results are presented in Table 4 . 
RESULTS AND DISCUSSION
The results of adjustment models: solid flowliquid flow are quite significant because the correlation coefficient varies between 86 and 95% (Tab. 2) for all months except of the month of May where we got a 72% for correlation coefficient, which confirms that the phenomenon is better identified on a monthly scale. The most significant correlation coefficients are recorded during the months from November to April (>91%), this is explained by some regularity of contributions in these months. The lowest coefficients are explained by irregular flows and important intervention of exceptional floods during these months. In general, monthly influence on the phenomenon is visible in this study. The relations between liquid discharge and suspended sediment discharge remains significant in general. The specific degradation of Tafna basin appears very important because it is subjected to climatic and physical conditions highly variable ) and closest to the results that we found in 1994 in an earlier study on the same watershed (between 197 and 255 Mgꞏkm -2 ꞏyr -1 ) using previous data to those used in this study MEGNOUNIF et al. [2003] for specific degradation in one sub-basin in Tafna using data on five years of observation (1120 Mgꞏkm -2 ꞏyr -1 ), but it should be noted that their estimate does not account for frequency rates liquids.
It is noted that in March the solid contributions are the most important (671.59•10 3 Mg) and represent 57.55% of the contributions in this month because the liquid flows are more regular and more important and floods are more frequent that other months.
CONCLUSIONS
This estimation approach will allow the projector and the manager of hydraulic structures to better estimate sediment transport and predict the losses in capacity. This approach was applied to quantify the suspended sediment load at the Pierre du Chat station located at the outlet of the watershed of Tafna during the period 1997-2011.
The estimate was based on average daily flow rates in the same for liquid discharge and for the couples liquid discharge -sediment discharge (for the model Q S = f(Q)) registered during the period in ques- . Considering the results of our previous study on the same watershed we see that the degradation of this basin has accentuated this last twenty years although fluid discharge have declined decreased (drought and construction of two dam "Hammam Boughrara and Sekkak"); This accentuation is probably caused by important changes undergone by this basin in this period especially forest fires.
The results of this study can be used as a simple and directly applicable for estimating solid contributions on all Algerian watersheds. But, a comparison of these results with experimental measurements and on field, will allow us to check the reliability of our results.
